this efFeft was produced by the adtioii of evolving, as it were, the phlogifton previoufly contained in the acid. After wards, having found that it was not , but that was capable of giving colour to fpirit of nitre, contained in phials with ground ftoppers, in the courfe of feveral days; and that in this cafe the effeft was produced by the a&ion of light upon the v a p o u r, which gradually imparted its co the liquor on which it was incumbent (fee Vol. V. p. 342.), I was led to fufpeft, that as the glafs tubes, in which 1 had for merly expofed this acid to the action of heat, were only held near to a fire, in the day-light, or candle-light, it might have been this l i g h t, which, in thefe circumftances, had, at lea part, contributed to produce the effect.
In order to afcertain whether the light had had any influ ence in this cafe, I now put the colourlefs fpirit of nitre into long glafs tubes, like thofe which I had ufed before, and alfo fealed them hermetically, as I had done the others; but, in dead of expofing them to heat in the open air, from which light could not be excluded, I now fhut them up in gun bar rels, clofed with metal fcrews, fo that it was impoffible for any particle of light to have accefs to them ; and 1 then placed one end of the barrels fo near to a fire as was fufficient to make the liquor contained in the tube to boil, which I could ealilv* didinguifh by the found which it yielded. The confequence was, that in a fhort time the acid became as highly coloured a s e v e fith a d been when expofed to heat without the gun barrel. It was evident, therefore, that it had been mere heaty and not l i g h t, which had been the means of giving this colo to the acid, and which has been ufually termed it.
W hen I made the former experiments, I had no fufpicion that the air contained in the tube had any concern in the refult of them ; and, in thofe which I made in the phials in a mode rate heat, I found that the acid received its colour when the bed:
vacuum that I could make with an air pump was over it. My friend Mr. Kirwan, however, having always fufpedted, that the air was a principal agent in the bufinef this time gave particular attention to this circumdance; fuppofing that, if any part of the common air had been imbibed, it m ud have been the p h l o g i f i c a t e d, and that it was the phlogidon from this kind of air which had phlogidicated the acid. The real refult, however, was not fo much in favour of this fuppohtion as I had expedtcd; for the principal effedt of the procefs was the emiflion of dephlogidicated air, fo that the acid feems to become what we call phlogidicated, by parting with this ingredient in its compoiition.
I put a fmall quantity of the colourlefs acid into a long glafs tube, which belides the acid would have contained 1.23 ounce meafures of common air, but that the vapour of the acid ex cluded about one-twentieth of the quantity. Having fealed the tube hermetically, I (hut it up in a gun barrel, in the man ner mentioned above, and expofed it to a boiling heat for feveral hours, and then opening it under water there came out of it 2.03 ounce meafures of air, very turbid and w hite; and when it was examined, it appeared to be of the dandard of 1.02, with two equal meafures of nitrous air; when with one meafure of the fame nitrous air the dandard of the common air was 1.07. The quantity of phlogidicated air abforbed in this experiment I afcertained by the following computation.
As one meafure of common air, and an equal quantity of nitrous air were reduced to 1.07 m. it is evident, that 0.93 m.
X 2 had had difappeared; but as this was effected by the nitrous air uniting with all the dephlogifticated air contained in the common mafs, and as they unite in the proportion of one meafure of dephlooifticated air to two meafures of nitrous air, one-third of the O # ' O.93 m. viz. 0.31 m. will be the quantity of dephlogifticated air that was contained in the one meafure of common air on which the experiment was made, the remainder, viz. 0.69, having been phlogifticated air. The common air contained in the tube would have been 1.23 oz. m .; but deducing from it one-twentieth in the whole, it will only be 1.17 oz. m. I then fay, if one meafure of this air contains 0.69 m. of phlo gifticated air, 1.17 oz. m. will contain 0.8073 oz. m. of phlo gifticated air. This, therefore, was the quantity of phlogifti cated air which had been expofed to the a&ion of the acid o f nitre in the tube.
In order to find how much of the fame kind of air was con tained in the tube after the procefs, I examined the refult above mentioned in the following manner. Since two meafures of nitrous air, and one of this refiduum, were reduced to 1.02 m» it is evident, that 1.98 m. had difappeared, and confequently one-third of this quantity, v i z. o .66 m cated air, and that the remainder of the meafure, viz. 0.34, had been the proportion of phlogifticated air in one meafure of this refiduum. If then one meafure of this reftduum con tains 0.34 m. of phlogifticated air, 2.03 oz. m. will contain 0.6902 oz. m. which is lefs than 0.8073 oz. m. the quantity contained in it before the procefs; fo that a part of the phlo gifticated air had been either abforbed or decompofed, its phlogifton having been imbibed by the acid at the fame time that it had emitted the dcphlogifticated air*
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In another procefs, of the fame kind, the glafs tube con tained 0.92 oz. m. of common air, and the air that came out of it after the procefs was one ounce meafure, of the ftandard of 1.6 with two meafures of nitrous air, and computing as I did before, the phlogifticated air in the tube before the procefs was 0,6072 oz. m., and after the procefs 0.54 oz. m.
In thefe computations it is fuppofed, that the air emitted by the acid was perfectly pure, fo that all the phlogifticated aif that is found after the procefs is fuppofed to have been con tained in the common air confined in the tube before it was commenced. But I found, that the air emitted by the acid is by no means perfectly pure, fo that much of the impurity muff be afcribed to this circumftance.
In order to exclude all air from the contact of the acid, I 1 made a quantity of it to boil in the tube, and when the vapour had expelled all the air, I fealed it hermetically, in the manner in which water hammers are made; and then expofing it to heat, found that it acquired as high a colour as when air had been confined along with i t ; fo that it is evident, that is not neceifary to this effect. W hen the tube was opened under wa ter, a quantity of dephlogifticated air ruflied out, exceedingly white as before; but when I examined it, I found it be of the ftandard of only q.66. W hen this impurity is confidered, it will appear, that when much air is yielded in this procefs,, fome phlogifticated air may have been imbibed, though, com puting in the manner above mentioned, the phlogifticated air after the procefs Ihould be in greater quantity than was con tained in the tube before it, as was the cafe in the following experiment.
In a glafs tube which, befides the acid, contained 1.13 oz* m. of common air, I expofed colourlefs fpirit of nitre to heat 6 till till it became of a deep orange colour ; and when it was opened tinder water, there came out of it 2.83 oz. m. of air exceedingly turbid, of the ftandard of 0.66, with two equal quantities of nitrous air, when that of the common air, with one equal quantity of nitrous air, was 1.07. Computing in the manner above mentioned, there was in the tube before the procefs 0.7477 oz* m * phlogifticated air, and after the procefs 0.8792 oz. m. But the dephlogifticated air, amounting to 1.7 oz. m. being of the ftandard of o .66, will be found to contain 0.374 oz. m. of phlogifticated air, which being de ducted from 0.8792, there will remain only 0.5052 oz. -m. which is confiderably lefs than 0.7477 oz.m .
T hat the nitrous acid can become coloured, without imbibing any thing from phlogifticated air, is evident not only from its becoming fo when heated in v a , alfo, when it was in contadl with any other kind of air, as free * from phlogifticated air as I could make it. But from the man ner in which thefe experiments were neceflarily made, it was impoflible intirely to exclude phlogifticated air, either as part of the atmofpheric air, or as contained in the impurities of the air that I made ufe o f ; for I firft filled the tube with fpirit of nitre, then plunging the orifice of it in a veffel of the fame, I introduced a quantity of the air which I wifhed to expofe to it. After this, putting my finger upon the orifice, I turned it upfide down, and applying to it the clofed end of a glafs tube, of about the fame diameter, I fealed it hermetically with a blow pipe as expeditioufly as I could. This is a neceflary imper fection in the experiment; but I know not how to remedy it, if any of the acid is to be left in the tube. However, the phlogifticated air introduced in this manner from the atmofphere mu ft have borne a very fmall proportion to the air in 7 the the tube; and fome obje&ion will always remain to the expe riment from the impurity of the air made ufe of. Having repeatedly obferved, that the acid became coloured in confequence of beiiMg expofed to heat in contaft with any kind of air whatever, I expoled at the fame time, and in the fame circumltances, three equal quantities of the fame colourlefs fpirit of nitre, in three nearly equal tubes, one containing dephlogifticated, another phlogifticated, and a third inflamma ble air; that, if there fhould be any difference in the colouring of the acid in thefe cafes, it might be the more eaflly -per-' ceived. But though I gave all the attention that I could, I did not perceive that there was any difference, except what arofe from fome of the tubes being placed a little nearer the Are than the reft; and, by changing their places, the colour was at length the very fame in them all.
As in thefe three cafes I examined the air before and after the procefs, in the manner above mentioned, I (hall juft recite the particulars.
O f the dephlogifticated air the tube contained before the pro cefs 1.46 oz. m. of the ftandard of 0.67, and after the procefs it contained 1.76 oz. m. of the ftandard of 0.77 ; a difference owing in part to the mixture of common air, which could n o tf be excluded in the fealing of the tube, and in part to the gir emitted from the acid not being pure.
O f the phlogifticated air, the tube contained 1.3 oz. in l and after the procefs 1.95 oz, m. of the ftandard of 1.38.
O f the inflammable air, the tube contained before the pro cefs 1.52 oz. m. and after the procefs 1.9 oz. m. of the ftan dard of 1.8. They were all meafured by a mixture of two equal quantities of nitrous air.
If thefe refults be examined as that of the fprft experiment, w ith common air, it will be found that, in all thefe procefles, there was lefs phlogifticated air, or inflammable air, after the procefs than before; and this refult being thus uniform, I can not help concluding, that this kind of air is in part decompofed, and purified by this means ; fo that by this emiflion of dephlogifticated air which the heat expels from the acid, fomething, and probably phlogifton, is at the fame time imbibed from i t ; which proves that phlogifticated air is no Ample fubftance, but a compound, and that phlogifton is one conftituent part of i t ; for this acid acquires the fame colour, and all the lame properties, by adding to it any thing that is fuppofed to contain phlogifton.
As the fpirit of nitre can be rendered fmoking, or phlogifti cated, by the mere expulfion of dephlogifticated air, it is evi dent, that it contains two principles in clofe affinity with each other, and that nothing is neceflary to render either of them confpicuous befides the abfence of the other.
It is alfo natural to fuppofe, that, for the fame reafon that the dephlogi/iicating principle (as it may be called) is expelled, the phlogiJUcating principle fhould enter; fo that the purification o f the air in contact with the acid may be a neceflary confequence of the expuifion of the pure air contained in it, the whole tending, as it were, to an equilibrium in this refpe£l. It is therefore by no means difficult to conceive, that phlogifton fhould be extracted from the contiguous air at the fame time that the dephlogifticated air not pure (that is, containing a mix ture of phlogifticated air) is driven out of i t ; for the acid always containing phlogiftion, whatever air is contained in it, and expelled from it, may neceflarily contain phlogifton or phlo gifticated air; but the purer air may be emitted, and the lefs
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lefs pure air be imbibed, till the whole come to be of the fame quality. It may, however, perhaps follow from the emiftion of impure dephlogifticated air, and the imbibing of phlogifti-* cated air at the fame time, that the former does not conflft of dephlogifticated and phlogifticated air loofely mixed, but of fome intimate union of dephlogifticated air with phlogifton, though they may be feparated by a mixture of nitrous air, and other procefles, in the very fame manner as dephlogifticated air may be feparated from a loofe mixture of phlogifticated air. It is evident from thefe experiments, that a red heat is not neceflary to the converfion of nitrous acid into pure air, though this procefs, as appeared by my former experiments, produces this eftedt moft quickly and effectually.
I cannot help confidering the experiments above recited to be favourable to the doCtrine of the phlogifton, and unfavourable to that of the decompofttion of water, though not decilively fo ; for fince the red vapour of fpirit of nitre unqueftionably contains the fame principle that has been termed phlogifton, or the principal element in the conftitution of inflammable air, and according to the antiphlogiftians this is one conftituent part o f water, they muft fuppofe, that the water in this acid is decompofed by a much more moderate heat than in moft other cafes. In general, I believe, they have thought a red heat to be neceflary for this purpofe. It is evident, that the converflon of water into fleam by boiling, or by any heat that can be given to it under the ftrongeft pre-fibre, has no tendency w hat ever to decompofe it. But if the mere boiling of water in nitrous acid could produce this effeCt, I do not fee why the fame Ihould not be the cafe when water alone is boiled.
1 think it will alfo be more difficult to explain the purifica tion of the incumbent atmofpherical air on the antiphlogiftic Vql. JLXXIX. Y than than on the phlogiftic hypothecs, whatever be the conftitution of phlogifticated air. As, in the experiments above mentioned, heat without light gives colour to the nitrous acid, and the reflection or refra&ion of light is always attended with heat, it may perhaps be heat univerfally that is the means of imparting this colour, though the mode of its operation be at prefent unknown. And in thefe experiments, as well as the former, it is the vapour that fir ft receives the colour, and imparts it to the liquid when it is fufficiently cold to receive it.
T he rufhing out of a quantity of turbid white air from a tranfparent tube, quite cold, is a ftriking phenomenon in thefe experiments. It may be worth while to examine of what it is that this remarkable cloudinefs of the air confifts. There is the fame appearance, as I have more than once obferved, in the rapid production of any kind of air, which is perfectly . tranfparent as it paffes along the glafs tube through which it is tranfmitted, till it comes into contaCt with the water in which it is received. P . S. Not to multiply my communications on the fubjeCt of phlogijion unneceflarily, I would beg leave to obferve, at the dole of this article (in reply to what has been objected to m y former experiments, as being liable to exception from the phlogifticated air which could not be excluded from the dephlogifticated air when it was decompofed by means of inflam mable air) that I have found the procefs I made ufe of to have no tendency whatever to decompofe phlogifticated air. Indeed, nothing that we have hitherto known concerning this kind of air could make it probable, that mere heat, in contaCt w ith dephlogifticated or inflammable air, have this effeCt. And it is of no confequence whatever to fay, that any particular iubflance, imagined to be decompofed, is in a procefs, unlefs it can be (hewn that, in that procefs, there are agents capable of decompofing it. If mere heat (which is all that my procefs requires) would decompofe phlogiflicated air, and reduce it to nitrous acid, the tranfmiflion of common air (which confifls of dephlogiflicated and phlogiflicated air) through a red hot tube would have this effeft, which it is well known not to have.
But what I have afierted above is a conclufion which I have drawn from comparing the decompofition of dephlogiflicated air by the two proceffes with nitrons and inflammable air. T h at nitrous air, when mixed with dephlogiflicated air, has no tendency to produce phlogiflicated air, is evident from the almoft total evanefcence of both of them, when they are very pure, and mixed in due proportions ; and that nitrous air has no effe£l on phlogiflicated air is well known. If then the firing of dephlogiflicated and inflammable air had a tendency to decompofe any portion of phlogiflicated air, which fhould happen to be mixed with them, lefs would remain after the firing of inflammable and impure dephlogiflicated air than after mixing it with nitrous air; for as the impurities of dephlo giflicated air confifl of phlogiflicated air, thofe would difappear in a greater proportion in the former procefs than in the latter. But by many careful trials I find, that I can reduce any kind of dephlogiflicated air no farther by a mixture of in flammable air than I can by nitrous air. W hen the propor tions are well managed, the diminution is as nearly as poflible the fame in both the cafes.
I mull obferve, however, that it requires more nitrous air than inflammable air (from iron by fleam) to produce this effeft Y in
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in the proportion of about io to 9 ; fothat nitrous air does not contain quite fo much phlogifton as an equal bulk of inflam mable air, as I had before thought to be the cafe. In this Paper it will be obferved, that I make the diminu tion of common air by nitrous air to be confiderably lefs than I have ufually done before. This has been the confequence of giving the two kinds of air a little agitation at the inftant of mixing, which will generally make the diminution lefs by two tenths of a meafure. But I have found, that when thefe mixtures of air, with and without agitation, have been kept fome time, they approach to an equality of bulk.
At the fame time I have obferved, what I think not a little extraordinary, that agitation prevents the greateft diminution of dephlogifticated and nitrous air. I have found it to be 2.5 without agitation, and 6. with it.
T he lefs diminution of the mixture of nitrous and common air is probably owing to the prefence of fo much phlogifticated air, which impedes the meeting of the nitrous air with the dephlogifticated air in the m ixture; becaufe I find the fame to be the cafe when I mix the fame proportion of inflammable air with dephlogifticated a ir; and when dephlogifticated air is agitated with nitrous air, the water may impede their union, as the phlogifticated air did before.
There is, therefore, no fource of the nitrous acid which I find on the decompofition of dephlogifticated and inflammable air, befides the union of thofe two kinds of air, which there fore do not make mere w a t e r , as the antiphlogif 150 D r. P riestley's , See.
